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ChemEcol Technology & Product Perfor mance

What isit ?

An Ashless combustion Enhancer based on Hydrocarbon Chemistry - patented

How it Works

Effective manipulation of the competitive kinetic reactions occurring in the primary and true
combustion zones to reduce un-burnt hydrocarbon and particul ate emissions. Associated
detergency of the additive ensures maintenance of the lower emissions.
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Effect of ChemEcol Ashless Additive Technology on Requlated Emissions

Light Duty Tests

Engine Fue European Cycle Test Sequence Pm NOx (6{0) HC
% Reduction | % Reduction | % Reduction | % Reduction
Peugeot 205 Pre EN590 | ECE15+EUDC B, B, B, CXl, CXl, CXI, B, B, B 11 -8 -1 -4
Vauxhall Astra Pre EN590 | ECE15+EUDC B, B, B, CXl, CXI, CXI 19 1.5 2.3 14.5
MB220 D EN590 MVEG B, CXII, CXII, CXII, B 10 4 38 28
Fiat Ducato 2.5D | EN590 MVEG B, B, CXlI, CXIlI, B, B 13 1.2 - 14
CX1 - 1% Generation Additive
CXI1 - 2" Generation Additive
CXI11 - 3% Generation Additive
Heavy Duty Tedts
Engine Fuel European Cycle Test Sequence Pm NOx (6{0) HC
% Reduction | % Reduction | % Reduction | % Reduction

OM364A RF90 R49 B, B, CXI, CXI, CXI 13 -4.0 5.3 5.6
[VECO 8360 EN590 R49 B, B, CXII, CXIlI, B, B, B 15 1.2 0 14.2
OM602 EN590 R49 B, CXII, CXlI, B 17 11.5 48* 60*

“low absolute values (0.9 and 0.05 g/kwh respectively for base fuel)
-ve sign denotes increase
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Test on ChemEcol Ashless Combustion Enhancer Additive

| nstantaneous and Dur ation Effects on Emissions

Fiat Ducato 14 2.5D - MVEG Test Cycle; EN590 Diesel Fuel; (Base = Fuel 1; Additive = Fuel 2)

Fuel1 [Okm)
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Effect of ChemEcol Ashless Additive Technology on
Fuel Consumption

Typical Fleet Example; 45 vehicles Mercedes 4 li, TC; 13 vehicles
. (Volvo, MB, Toyota, Scania) —_
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Effect of ChemEcol AshlessAddltlve Technology
Emissions of Ultra Fine Particles

Results are presented on a purely comparative basis with effectsillustrated as
graphical differences. Data are presented in terms of humber concentration vs.
electrical mobility diameter on alogarithmic scale for the SMPS. These data
reflect the effect of the additive in physical terms, on the number weighted
particle size distribution. Hence if the additive reduces the number of ultrafine
particles in the sub-micron region, this will be observed as areduction in
magnitude of the mode of the SMPS generated distribution. Changes in
particle size distribution can be related to changes in the number distribution
and are likely to result in mass shifts.

Results shown below are presented in 'raw' format 1.e. corrected for dilution
and the shown as the integral of all the repeats and individual key-points. Fuel
A is an EN590 specification fuel with sulphur level 300 ppm. Fuel B isalow
sulphur low density diesel with sulphur level of 3ppm. Additivel isa
commercially available multifunctional additive package; Additive Il isthe
mfp + ChemEcol additive; Additivelll isatailored ChemEcol additive for
ultralow sulphur fuels.




Effect of ChemEcol Ashless Additive Technology on
Emissions of Ultra Fine Particles
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Effect of ChemEcol Ashless Additive Technology on Emissions of
Poly-Aromatic Hydrocarbons

Particul ate Extracted PAH from the VWTDI program

Sample Base EN590 | Base EN590 | Trested ENS90 | Trested ENSO0 | ‘City Diess’ | ‘City Dies’
ug/KWh CXII CXII

NAPHTHALENE 6.05 6.56 329 399 318 246
ACE.THENE+ACE.THYLENE | 9.13 11.24 53% 6.18 387 422
FLUORENE 6.17 5.78 415 360 371 331
PHENANTHRENE 2.25 2.67 265 149 402 283
ANTHRACENE 2.73 3.34 229 235 2% 267
FLUORANTHENE 0.59 <0.21 072 078 061 014
PYRENE 9.49 11.12 615 594 621 563
BENZ (A) ANTHRACENE 2.79 2.73 179 18 125 113
CHRY SENE 5.22 5.12 32 34 201 186
BENXO (B) FLUORANTHENE | 0.53 0.78 046 043 034 046
BENZO (K) FLUORANTHENE | 0.24 0.22 014 016 011 014
BENZO (A) PYRENE 0.18 0.17 018 023 011 005
DIBENZ (A,H) ANTHRACENE | N.D. N.D. N.D. N.D. N.D. N.D.
BENZO (GHI) PERYLENE 0.59 0.56 043 031 015 014
INDENO (1,2,3CD) PYRENE N.D. N.D. N.D. N.D. N.D. N.D.




Percentage Change in PAH with Treated EN390 or City

Diesel Compared to Base END390 Dies el
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QURACHIEVEMENTSTO DATE

Development of 1 non-metallic fully patented diesel
combustion enhancer

u Field Testing on additive in excess of 13m km in London Bus
fleets

n Statistical confirmation of Fuel Economy Benefits

n Proven Regulated cycle emission reductions of Particulate mass

and Gaseous Emissions

n Proven reduction of Ultrafine particle number emissions
n Adoption of additive with a major European National Oil
Company
u For further information please visit www. chemecol. net /
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